Estrogen-like effects of wine extracts on nitric oxide synthesis in human endothelial cells.
Endothelial dysfunction frequently ensues during the climacteric due to hormonal and metabolic changes. Non-pharmacological interventions such as lifestyle and dietary modifications are emerging as valuable strategies to counteract the cardiovascular consequences of ageing. A number of chemical components of wine, including alcohol and some polyphenols, are known to be active on the vessels. However, the molecular mechanisms through which they modulate endothelial function are largely unclear. The aim of this study was to investigate the effects of non-alcoholic wine fractions from five different wines on the synthesis of nitric oxide (NO) via the expression and enzymatic activation of the endothelial nitric oxide synthase (eNOS) in human endothelial cells. All non-alcoholic fractions studied increased NO synthesis, although with different potencies. All wine extracts maximally enhanced NO production at doses in the range achieved with a moderate wine intake, with decreasing effects with further increases of the dose. Interestingly, a part of these actions was recruited via estrogen receptors (ERs). Within the polyphenols with known binding activity for ERs contained in the tested wines, resveratrol, epicatechin, syringic acid, apigenin, malvidin and ellagic acid were largely responsible for eNOS activation. These findings show that some of the non-alcoholic components of wine enhance the production of NO by the vessels acting on ERs, and suggest that a moderate intake of wine may benefit the cardiovascular system through estrogen-like effects.